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rT>nsS-RRTORENCETaRELA TFn APPT.ICATIOli 
Tb. present application claims priority ftorn U.S. Provisional Patent 
Application No. 60/419.256. which is entitled «n.ent Me*^ for 
olting Abnonnalities and Inconsistencies in a Body." and was filed on October 17, 
2002. the disclosure of which is incorporated herein by reference in rts entirety. 

pmi .n OF TMVF.NnON 
The present invention relates generally to an arrangement and method 
for detecting abnormalities and inconsistencies within a subject, h, particular, the 
p^en. invention is directed to an arrangement and method in which a computer 
System detect, an abnormaUty or inconsistency within the subject by generating 
internal impedance dati. over a predet«mmed range of frequencies to mdrcate an 
impedance change within the subject. 

p ^ nvnr^nTnJT) OF THE INVENTION 
Conventional electroencephalography (EEG) systems have been 
employed to record brain waves in a patient by measuring intrinsic voltag^ or 
cnrrentsproducedbythebrainofflte patient. Specifically.conventionalEEGsy^e.^ 

detect and amplify brain waves, and converi the brain waves into dtg-tal data to be 

compared with data associated with normal brain waves. These systems may be 

employed to detect possible spina, cord injuries, stroke, epilepsy »^ ° 
bl dysfunctions related toapsychologyofapatientrangingf^m substance abuse 

to psychosis. For example, c^in conventional EEG systems incK.de a plur^^f 
el^odes which can he positioned on the scalp of a patient. The e,ect™d« a. 
cupled to a switching system, which in n.m is coupled to a preamphfier tha 
Jected to an amplifier. T.e amplifier is com^ected to a sixteen (16 b.t a^a^og. 

th^ A/D converter is connected to a display. The AJU 
digital (A/D) converter, and the A/L> convener 
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converter samples the EEG waves, and converts the EEG waves into the digital data 
to be shown on the display. However, such conventional system only may be adapted 
to obtain EEG recordings. 

Conventional electrical impedance tomography (EIT) systems have 

5 been employed to produce electrical impedance images in medical applications. 
These EIT systems measure current or voltage distributions resulting from the 
currents being applied to a portion of the body of the patient, and generate an image 
of such portion of the body based on the measured current or voltage distributions. 
These conventional systems have been employed, e^, to display changes in the 

0 thorax during breathing, the stomach during a gastric emptying, the heart during 
intraventricular hemorrhage, and the brain due to a physiological cerebral activity, 
and to monitor the progression of various lung diseases. For example, the 
conventional EIT system can be adapted to image changes in the brain due to a 
physiological cerebral activity may include a current generator coupled to a switching 

5 arrangement, such as a computer controlled multiplexor. A plurality of electrodes are 
positioned in contact with the patient's scalp, and are coupled to the switching 
arrangement. An amplifier is coupled to the electrodes, a sixteen (16) bit A/D 
converter is coimected to the amphfier, and a computer is coimected to the A/D 
converter. 

0 In operation, the current generator applies current to the electrodes. 

For example, the current may be applied sequentially to the electrode pairs, or 
simultaneously to multiple pairs of electrodes, which is known as a parallel data 
collection. Moreover, potential differences between the electrode pairs may be 
measured to obtain analog signals, and these analog signals may be amplified by the 

5 amplifier. Subsequently, the A/D converter converts the analog signals to digital 
signals, and forwards the digital signals to the computer. In this manner, the data may 
be processed by the reconstruction software to obtain image changes in the brain due 
to a physiological cerebral activity, and provide these images on a display. However, 
such conventional system may be adapted to only obtain EIT recordings that are e.g., 

[) associated with the physiological cerebral activity, and may also be adapted to only 
monitor only certain organs. Moreover, such convention system only may obtain EIT 
recordings at a particular frequency. 
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SUMMARY OF THE INVENTION 

Therefore, a need has arisen to provide an arrangement and method for 
detecting abnormalities and inconsistencies which overcome the above-described and 
other shortcomings of the related art. 

One of the advantages of the present invention is that the arrangement 
and method are provided which may detect the abnormality or inconsistency within a 
subject by generating internal impedance data that indicates the occurrence and/or 
particulars of an impedance change within the associate subject has for at least one 
characteristic of a blood vessel within the subject. For example, the impedance 
change associated with the change in the characteristic of the blood vessel may be a 
change of a fluid flow rate within at least a portion of the subject, a change of a fluid 
volume within at least a portion of the subject, etc. Another advantage of the system 
and method of the present invention is that the abnormality or inconsistency within a 
subject may be detected by generating internal impedance data that indicates an 
impedance change within the subject associated that is with the presence of a foreign 
object within at least a portion of the subject. Yet another advantage of the system 
and method of the present invention is that they allow simultaneous spectral electrical 
impedance tomography (SEIT) recordings and electroencephalography recordings, 
and/or simultaneous spectral electrical impedance tomography recordmgs and current 
density recordings to be obtained from the subject. Still another advantage of the 
present invention is that the system may be a portable system, so that it may be used 
by first responders to accidents, e^ Emergency Medical Service (EMS) personnel, in 
order to assist the responders in obtaining data which is useful in making decisions 
concerning abnormalities or inconsistencies, such as injuries to the brain or torso 
involving foreign objects and/or internal bleeding. 

According to an exemplary embodiment of the present invention, an 
arrangement and method utilize a computer system wliich may be adapted to detect 
abnormalities and inconsistencies within a subject, e^, a human or an animal, by 
generating internal impedance data which indicates the occurrence and/or the 
particulars of an impedance change within at least a portion (e.g.. a brain or a torso) of 
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a,, subiecthasoocu^ed. For exan,p.e.*e impedance change .aybc assorted 
ZZ ^ at lea. <»e cha^cteH^c of a b.ood vessel wHhin the snhiect, such as 
hi h> a fluid blood. flow .ate within at .east a ponion suh.^^a 
ralleinafluidvoiu^e within a. leastapo^ion of Ute subject, etc. The ttnpedat^ 

;:; iy ^.so be associated with the presence of a forei^ object a ntet. 

obL.) within at least a ^rtion of the subject. Moreover, the — 
Clcedatlntavbe obtained overaprede.ern,inedran.eof.e<.e.^^^^^^ 
Jveen about 0.01 H. and about 100 KHZ. AS examples the Cole-Cole or 4- col. 
ren.ode,s™ybeusedtodeten„inetiss„e-sin.pedeneeatagive„fte,ue„cy. In 

Iir!Lp,i entbodhnent of the present invention, the contputer sy.e» n,ay 
iJI deLtlabnornrality or inconsistency withinthe subject bysenerab^^ 
on— real tinre internal impedance tnap which indicates the o_ »^ 
U>e particulars of the impedance change within the P"-- "^"^ 
Altlatively. the computer sy^em may be adapted to detect the abnormahty 
5 ^rsistencywi.hinthesubjectbygeneratingapluralityofs.a.icinten,alm.p^^^^ 
' :::::cha,somayindicatetheoccurrenceand/orfl.epa.^^^ 

eh^gewithinthe^jec.^^ exemplary embodiment of the present invention, it . 
possible to utilize an electrical stimulator, a switch coupled to the elecmca. 
.—.andapluralityofelectrodes^sitionedonatle^aportion^f.^^^^ 
^d coupled to the switch. An analog to digiUUA/D)co„verter«mal^bep^J^ 

such thlt it is coupled to the switch and to each of the electrodes. Mor^ver, the 
^pl system may be coupled to the switch and to the A/D converter. ^ 
Ztion L eleeMcal stimulator may apply current to at leas, a pa^ of th 
^2 and fl.e A/D converter may measure voltage or current d.s.r.buU„» 
:X .om the applied curren. ^e appUed current may be wHte n.se ^ ^ 

„oise, depending on whether SBff ^ ^ ^ r^-^ 
signals are being Simultaneously recorded. The A/L> convex 

Xorcurrl distributions to the eomputersyst^sothatt.^^^^^ 
30 may genen.te the internal impedance data based on fl.e voltag 
distributions. 
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As examples, the computer system may use the Barber-Brown hnear 
backprojection method, the Calderon approach, the moment method, the one-step 
Newton method, the least squares method, or constrain minimixation methods in 
combination with an approximation model of the at least one portion of the subject 
5 (e.g. the head of the subject) to generate the internal impedance maps. SpecificaUy, a 
map of the current flow through the head may be generated using the Baiber-Brown 
backprojection method. Moreover, the computer system may include a database of 
approximated head models, and each approximation head model may be based on 
predetermined characteristics associated with an imaginary subject, such as a 
10 predetemiined height, age, sex, etc., of the imaginary subject. Each approximation 
head model may indicate an expected current flow through the head of a subject 
who's characteristics are the same as or are similar to the predetermined 
characteristics. The computer system may select an appropriate approximated head 
model for the subject based on the characteristics of the subject, and the computer 
15 system then may alter the current flow map obtained using the Barber-Brown linear 
back-projection method based on the selected approximation head model to obtain the 

internal impedance maps. 

According to still yet another exemplary embodiment of the present 
invention the A/D converter is, e^ a twenty-four (24) bit, thirty-two (32) chamiel 

20 A/D converter, adapted to obtain simultaneous spectral electrical impedance 
tomography recordings and electroencephalography recordings from the subject. In a 
variation of this embodiment, the electrical stimulator and the computer system can be 
positioned externally from a magnetic resolution enviromnent, such that the twenty- 
four (24) bit, thirty-two (32) channel A/D converter may be adapted to obtain 

25 simultaneous spectral electrical impedance tomography recordings and current density 
recordings from tlie subject. 

TtRTRF DESCl^TPTTON OF -TTTF. DRAWINGS 
For a more complete understanding of the present invention, the needs 
30 satisfied thereby, and the objects, features, and advantages thereof, reference now is 
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„ade to th. following desorip«ons .a.e„ in co^ection wi* *= accompanying 

Fig , is a schematic diagran. of a first exemplary embodiment of an 
a^gement according to a first embodiment of the present invention fi>r detectmg 
5 abnormalities and inconsistencies in a subject. v„Hi™ent of 

Fig. 2 is a schematic diagram of a second exemplary embodm,ent of 

the arrangement ofthe present invention. 

Fig 3ais aflow diagram of a first exemplary embodmrent of amethod 

according to the present invention for detecting abnormalities and mconsistenc.es 

,0 ^thinti-esubj.. ^ ^^^^^ ^ ^^^^ ^^^^ 



3a. 



15 



Fig. 4a is a flow diagram of a second exemplary embodimer^t of the 

method according to the present invention. 

Fig. 4b is a flow diagram depicting a first variation ofthe method of 

Fig. 4a. 
Fig. 4a. 



Fig. 4c isaflow diagram depiCingasecondvariationofthe method of 
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PPT ATT vn DFSCRIPTIQN 
Exemplary embodiments of the present invention and their advantag^ 
may be understood by referring to Figs. l-4b, lilce numerals being used for hke 
corresponding parts in the various drawings. 

Referring to Fig. 1, a firs, exemplary embodiment of an arrangement 
,00 according to thepresent invention for detecting abnormahties and incon— 

in a subject is provided. ITre arrangement ,00 may include a computer sys em UO 
IL can be adapted to detect an abnormality or inconsistency wtinn at^s. 
;ln of a subject 116. Specifically, the computer system UO may - 
bnormality or biological inconsist^cy by generating interna, -P^J^ ^ vi a 
example the computer system 110 may generate tt,e internal m>pedance data over a 
example, th P ^ o.Ol Hz and about 

predetermined range of ftequencies, sucn ^ 
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lOOKH. This internal data indicates tl,e occnnence and/or the particulars of an 
topedance change within the ™bj«=t 116 (associated with a change in at least one 
characteristic of a blood vessel within the subject). Alternatively, the internal 
hnpedance data may be associated wimapresenceofaforeign object within a. leasta 
portion of the subject U6. In an exemplary embodiment of the present invenhon. the 
impedance change associated with the change in the at le^ one characteristic of the 
Ucoi vessel may be a variance in a flnid flow rate feg. a blood How rate) withm a. 
least a portion of the subject 116. Alten«tively. the impedance change can be a 
change in a Huid vohm,e (e^ a blood volume) within at least a portion of the subject. 

In another exemplary embodiment of the present invention, the subject 
1,6 maybe a human being, an animal, etc.. and the arrangement .00 maybe adapted 
to detect the abnonnahty within a brain, a torso, etc. of the subject 116. Moreover, 
the abnormalities or biological inconsistencies may include an injury (such an .njury 
associated with internal bleeding), the presence of a fore-gn object within the subject 
1 16 or any other interna, or externa, abnormality or biological inconsistency resultmg 
in a change in impedance within the subject 1 16. In these exemplary embodiments of 
the present invention, the impedanceofblood is generally smaller than the impedance 

of a brain tissue ^ the conductivity of the blood is greater than the conductrvrty of 
the brain tissue), and is also less than the impedance of a tissue in me tor«, and other 
20 partsof.hesubjectll6. When the blood volume or .he blood flow in the bram. ttre 
torso, or any other part of the subject 116 increases (such as when ablood vessel .s 
beUeved to be Ukely punctured or expanded), the impedance of at leas, a portion of 
the subject 116 decreases. For example, when the blood vessel is punctured, the 
blood flows from the puncturedblood vessel, and the impedanceofthe tissue adjacent 

25 tothepuncturedbloodvesselmaydecrease. Similarly, when the blood volume or the 
blood flow in the brain, the .0.0. or any other part of the subject 1 .6 decreases (such 
as when a blood vessel is constricted), the hnpedance of a. least a portion of the 
subject 116mayincrca^. Moreover, the impedance of a foreign object (e&. a metal 
forei^ object, such as a bullet, shrapnel, etc.) may be smaller than the fanpedance of 

30 the brain tissue, and can also be smaller than «re impedance of the tissue in the to^ 
or other parts of Are subject .16. As such, when a forei^ object is present m the 
brain torso, or any other part of the subject 1 16. the impedance of at least a portton of 
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,he subject 116 is decreased. As such. *e a^angement 100 .ay be e,np.oyed U, 
II „e wheO-e. U.e abnonnaUly o, biolo^ca. i— c, .ay ex.st fe.. » 
;;^.or.he^e„ceofaforei^obiectwi*in*esub3ec.n6)b..e„e«.ngda. 

associated with these changes in the impedance. 
. particular, an exemplary embodiment ofthearrangentent 100 o the 

pre^ntinventionmavalsoincludeapluralityofelectrcdesmpo^tionedonatl^ 
r^on of the subject 116. an electrical stimulator 102 ^, a «.nct.on genera.^ 

may be coup converter 108, which can be coupled to the 

electrodes 106 may be coupled to the A© conv ^^^^^ 
computer systemllO. and the computer systemmm^b^«,p 

,5 stimulator ,02. — "^^^t " ,„.erter ICS can be 
computersystemllOusinganopticaiaig.tall.nlc,and.he^c«v 

— .o the computer ^ ^ r. rZnento.the 
configuration, the computer system 110 may 

— ,^,,31 Simulator 102 can apply a current or a 
. , . L oair (ei may simultaneously apply a current or a voltage to 
voltage to at least '-^^^ ^ io8 can continuously 

T Z » vl 108 is obt^aning SBIT recordings ^nn the 

For example, when the ATD con .„.g,,„y, the frequency range 

subjeC112.meappliedcurrentmaybewh,teno,se.Spec,fic ^ 

o. White noise may not overlap with ^ ^/'^^^ 1, I .„.e 

detected (e.g., between about 50 Hz an. ^^^^^ ^1, whenthe A/D 
.K>isemaynottaterferewi.h.herecordat. n j™^^^^ ^^^^^^ 
converter 108 is simultaneously obtammg EEG recordmgs 
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a. detected (e.^. between about 0.0. H. and about 50 Hz). Consequently the ptnk 
. noise may not may no. interfere with the recordation of EEG signals. If me p,rf^ 
noise dees interfere wim the recordation of EEG signals, the 
„adi„ ma. be filtered out (e.g., using an adaptive filter. Moreover « - 
fiequency range of pink noise may overlap with tire fi^ency range at whrch SEU 
i.s are detected, the effect of such pink noise on the SEIT stgnals may be 

to any of ttte above-described exemplary embodiments of tire present 
invention, after electiical stimulator 102 applies the cmrent or the voltage to tire at 
0 .east one pair of the e.ectrodes .06. and the A/D converter .08 measures ^e v^^ 
aud/orcurren.dis.ributionsatti,eelec.rodes.06towhichflrecurre„torvo..age.sn^ 

being apphed. the matrix switch 104 switches the current to anoflrer one or more parts 
orh:eLodes.06.and.heA«,converter.0S Obtains additional v^tageorc.™ 

distribution measurements *om those electrodes. Thereafter, the A/D con^^^^^ 
,5 convertstheana,ogv„.tagesi„todigiuadata.andforwards.heconvertedd.g.ta.data 

to the computer system 110. .. , j . ,v„„ ejn 

When the computer system 110 receives tire drg-tal data ftom tire Am 
converter 108, tite computer system .10 can generate the interm. impedance d^ 
Ich indicates the occurrence and/or the particularsoftheimpedancechangewmm 

20 le subject .16. impedance change is associated witir a change m at le^ one 
;a:!Lsticofab.oodvesse.withintiresubjectand/orwiti.apresenceoafo^^ 

ohjectwithin at .eastaportion of ti.esnbject..6. For example, tireconrputer^^^ 
..0 may generate a continuous, real time interna, impedance map mdr^ng * 
impedal Change within the subject ..6. Alternative., tire compute system ^ 
mry generate a p.ura.ity of static interna, impedance maps indicating the 
ehliwiti^nthesubject... irr addition, tire computer sy^emnomaybeada^ 

.„ compensate for impedance variations resulting fiom the attachment of th aUeaM 
„nee.ectrodel06 to tire subjectl.6(e.g.. variations r»u.tingftom the useofpaseto 

attached the at leas, one electrode to tire subject ..6. c.eansing of .e por^ of . 
.nhjec. 116 which .he a. least one electrode is attached, etc.). For ^ar-^* 
e<iputersystem..Omaycompe„sateforthe impedance variationsresu.ti„gfiomti.e 
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auaoh^en. of U,e at .east one elect^de ,06 to the object .16 by «sing «cy 

"^*""""tt':lp.a. e— ent of .be p.se„. — „. .be oo„p..e. 
sys.e. no ™ay generate fte internal tapedance n,aps by using a known Ime^ 
system y ^ , r.^^^^ Rrown Unear backprojection method, 

5 approximation method, such as the Barber-Brown ^ J 

cleron's method, a moment method, or a one-step Nev.on method. Each of these 
Calderonsm , .^^ .^^erstood by those of ordinary skill m 

hnear approximation methods readily will ,„™ter 
1 ««,KnrHTnent of the present invention, the computer 
the art In another exemplary embodiment oi mc p „ 
"s.:; no ntay generate Ote interna, in^edanoe n,.s by using a icnown tterabve 
.0 — suohasbyen^ployingalayer-stripping^onto^ 

Alternatively, the computer system 110 may use the 
linear backprojection method ,n combination wi.h an approximation model of *e at 
ImearbacKproj ^. ,he head of the subject 116) to generate the 

— - - — • "rr::. 

rr.;^"rl*L:ulies, using ^ Barber-Brown hnear 
— byitselfmaynotbesufficienttogen^te^ 

tHe Uent flow .hrough the bead. In ^ exemplary ^^^^^l^'^l^^ 
r„ve„.ion me approxima.ion model of.he head maybe usedmcombmabonw^flt the 

Itlribed curren. da. ob^ined using Ute Barber-Brown Unear baclcpro,^^ 
.o generate the internal impedance maps. Specifically, the computer s,^^ 
Cay ilde a daubase of ap^xhnated head models, and each app— n 
1 Jlde. may be based on predetermined — ^ ^ 
• w .nbiect such as a predetermined height, age, sex, etc., of the miagmary 
30 ::::r^::r:::eachappr— headm^elmay^dica..^^^^ 
flo^ Um,ugh the head of a subject 1 16 who. charaCerrshcs - * 
similartofltepredeterminedcharacteristics. The computer system 110 may seleo 
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appropriate approxin^ted head ™odel for .he subjecnebased on fteohax^erisacs 

appropnate vv , „ , , n then mav alter the current How map 

ofthe subject 116, and the computer system UOthenmay . „ _ ^,^,ed 

obtained using the Batber-Bro™ linear bacKprojection method based on the selected 

approximationheadmodeltoobtaintheintemalimpedanccmaps. 
, I„ano«tervariationofthepresen.mvention,thearrangementlOOmay 

be aportable abnormaUty detection arrangement. As such, the arrangement lOO may 
Tn^ b* first responders to accidents BMS personnel) in onler to .s.sU^ 
r^:nder^n obtah^g aata that is use.l ht m..g — 
„™alities or biological inconsistencies, such as mjunes to the bram torso 

,0 ™ ;:i:ob3ecLd.orh.te.a.bieeding. ^"--^rj:::: 

.hearrangementlOO,.heA/Dco„verterl08canbeathnty-two(32)cha^e^^ y 
four (24) bit AfD converter, and thus the ba™l«idth of fl>e arrangem»t ,00 may ^ 
:Ct to aUow the computer system 110 to obtain simultaneous SEIT and ^ 
::::gs.ThesesimultaneousSBrrandBBOrecordmgsa,.o.th^^^^^^ 
. no to gather information related to different types of medtcal pro 

ofthe foreign object in the subjec.116, and can detect an mc^asem^^bl^^^^^ 

for detecUngtheabnonnaUtiesorbiological inconsistencies for use withinamagneuc 
for dctecung „4 according to the present mventton. The 

resonance miagmg (MM) envnonmeni „^_, mo of the 
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adapted to m.e. .he cu„e„.appUedby.hee,ec.ri03.s.i»u,a.orl*before,^c^^ 

is transmitted into the MRI environment 114. 

to this exemplary embodiment of the present mvenfon. the A!D 
converter 108 may he adapted to obtain simu,t»eo„s SEIT recordings and curr^n 

:rr:— ra::^eo\thesn.eetii«e.^^^^^^ 

MKI techniques. For example, when the electrical st—r 102 app^ *c 
rtrica. cult to the subject 1 16, the computer system 1 10 may recewe MRI data 
electncalcurren usins known mathematical techmques, 

3 and SEIT data from the AW converts 108. UsmgKno ^,.^.^i„to 

TViTRT data SO as to convert the MKI aaia mw 

. , u- t 1 1 After the current flow within the subject i lo i». 
current path within the subject 116. After tne 

spatial resolution than an internal impedance map which gen 

^» :::d3=:::rbyre= 
Tr:::::o"=^^^^ 

XevltoTsin.; electrode. ^-^O.^. » 
- -^ngl^nrthe^lledcurr^^^^^^ 

=:r:rr^ear::ped.eech.gev..^ 

330. ™s impedance ^ ^.^r: 1^ I o. the 

" ::2:3::Zing.o^epresentinvention,step3S0maybe^^h^^^^ 
350-. in step 350', the user of the arrangement ,00 determmes wheflier the mtema 
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in^edance data mdicates the impedance change withto subject 116 that is associated 
with a change in fluid flow rate (e^, a blood flow rate) and/or the change m fluid 
volume (e^ a blood volume) within the subject 116. In either one of the variants of 
the method 300 illustrated in Figs. 3a and 3b, if the internal impedance date .nd.cates 
such impedance change, in step 360, the user of the arrangement 100 detects an 
abnormality within the subject 116. If the internal impedance data does not mdrcate 
such an impedance change, in step 370, the user of the arrangement 100 detects the 
absenceof an abnormality or biological inconsistency within the subject 116. 

Referring to Fig. 4a, a flow diagram of a second embodiment of a 
method 400 according to the present invention which is used by the arrangement 200 
of Fig 2 is depicted. In step 410, the electrodes 106 may be positioned on at least a 
portion of the subject 1 16. In step 420, the current can be appBed to at least a pan: of 
the electrodes 106. Further, in step 430. the current may be filtered before the current 
is transmitted inside the MRI environment. In step 440, the voltage or current 
-, distributions resulting from the applied current may be measured. Refemng to F,g. 
4b which shows a first variation of the second exemplary embodiment of the method 
400 according to the present invention, this method is substantiaUy the same as that of 
Fi. 4a except steps 440a and 440b can also be provided. In step 440a, MRI data 
miy be acquired, and in step 440b, the MRI data may be converted into voltage or 
0 current distribution data. Moreover, in step 450, tire internal impedance date .s 
generated. For example, the internal impedance date can be based on the voltege or 
current distributions. In step 460. the user of the arrangement 200 detemrines whether 
the internal impedance date indicates flte impedance change witiun the subject 116 
associated with a change in a blood vessel characteristic, and/or a presence of the 
25 foreign object within at least a portion of the subject 116. Referring to F,g. 4c. m a 
second variation of the second exemplary embodiment of the method 300 of the 
present invention, step 460 may be replaced by step 460 . In step 460-, tiae user of the 
arrangement 200 determines wheflrer flie interaal impedance date indicates the 
impedance change within subject 116 associated with flie change in fluid flow rate 
30 (e^ the blood flow rate) and/or a change in fluid votame feg. the blood volume) 
within the subject 116. m eifter of the flow diagrams of Figs. 4a and 4b. if the 
internal impedance date indicates such impedance change, in step 470, the user of the 
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ent 200 detects an abnonnaHty within the subject 116. If the i».«^ 

arrangement 200 detecis <u in sten 480, the user of the 

within the subject 116. connection with preferred 

While the invention has been descnoea ^ other 

..._it.nbe — 

.ariationsand«odifica..c„so t^eprf^J^^^^^^ ^^^^^ 
„3ae Without aepa^ing^^-c^-me^^^ 

appatent to those of online sloUmthe^ft^ ^^^^^^^^^^^ 
3piritofthe invention indicatedby the following cla»«. 
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